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and a row shift, the inclination and the floating of the coil 
wire are divided, and it is possible to prevent a lump from 

being generated in the end- face of the coil. In addition, it is suitable that the coil wire whose 
layer is shifted is supported by a plate or the like so as to suppress the inclination of the wire. 



SOLUTION: In this concentrate winding coil, a coil wire 
is wound so as to form a plurality of layers, and the coil 
wire is wound so as to form a row in every layer. At this 
time, a layer shift part U1 in which the coil wire is shifted 
from one layer to a next layer and a row shift part C2 in 
which the coil wire is shifted to a neighboring row inside 
the next layer are deviated to separate positions in the 
circumferential direction of the coil. Due to a layer shift 



improving the winding method of the coil and to prevent 
disorder in aligned state of a coil wire in a coil 



manufacturing process. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by tbe use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.* ** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the technology of a 
coil line which winds and enables miniaturization of a coil by amelioration of the direction about a 
concentrated- winding coil. Turbulence of the list of the coil line in a manufacture process is prevented 
by this invention. 
[0002] 

[Description of the Prior Art] A concentrated-winding coil is a coil wound around one teeth of a motor 
about, is a coil arranged ranging over two, adjacent slots, for example, is indicated by JP,9-308142,A. 
[0003] In order to meet the demand of the improvement in the motor engine performance, an alignment 
type concentrated-winding coil is effective. It is wound around parallel about and one **** is formed so 
that a coil line may aHgn. In the end of ****, a coil line nioves to the following layer, and a coil line is 
coiled about so that a train may go to an opposite direction. Regular winding is repeated and the coil of 
two or more trains and two or more layers is formed. And it is desirable to use a rectangular wire as a 
coil line. The rectangular wire has the cross-section configuration of an abbreviation square, and a motor 
space factor can be improved by aligning a rectangular wire without, a crevice. A space factor is the ratio 
of coil line occupancy area to the slot cross section, and improvement in the motor engine performance 
can be aimed at according to buildup of a space fa;ctor. 
[0004] 

[Problem(s) to be Solved by the Invention] the configuration of a portion where a coil line nioves from a 
train to a train, and moves from a layer to a layer with a coil comparatively simple type [ conventional ] 

- especially - not considering - ** - trouble - there is nothing therefore, a coil Ime ~ twisting - it 
was carried out dependent on the result. However, when the alignment type coil was manufactured by 
the same technique, it turned out that a phyma is generated by coil both the end-faces section, and this 
phyma can cause alignment collapse. 

[0005] Then, with reference to drawing 1 - drawinR 7 , the result to which this invention person analyzed 
the cause of the above-mentioned phyma generation is explained. 

[0006] Here, the case where the coil which has the parabohc edge section shown in dravying 1 is 
manufactured is taken up. The pattern is given to the coil line of odd layers for discernment. This coil is 
formed by twisting a coil line around a winding frame, and when a winding frame is seen from [ that ] 
the axis of rotation (roller), it is a rectangle. Moreover, a windmg frame has a flange for specifying an 
end-winding side to the ends. 

[0007] Drawing 2 shows the condition at volume the beginning of a two-layer eye. the 1st layer - **** . 

- from a train, a coil line draws S characters to a train, and moves and replaces in the same location 
(section instead of a train). The 1st train of the 2nd layer is rolled on the last train of the 1st layer, and, 
thereby, the 2nd layer starts. Hereafter, the portion up which a coil line runs from a layer to a layer in 
respect of an end winding is called section instead of a layer. 

[0008] Drawing 3 shows the end condition of a volume of a two-layer eye. Instead of [ train ] is 
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perfomed in the location around which the 2nd layer 1st train went, and the 2nd layer 2nd train begins, 
henceforth — whenever — a periphery - instead of [ train ] is repeated in the same location. 
Consequently, S characters crosses instead of the train of S characters and the 2nd layer instead of the 
train of the 1st layer, and a crossing is mostly located in a line in the direction of a roller in the shape of 
a straight line. 

[0009] Drawing 4 shows each part cross-section configuration of the section instead of the layer of 
drawing 2 . Under the effect which is running aslant as the lower layer coil line which becomes a base 
instead of a layer shows drawing 2 , a coil line is inclined and twisted in the section instead of a layer. 
The inclination of a coil line has started near the section A- A. It is twisted while a coil line comes 
floating, and an inclination becomes large as it goes to a cross section BB. And the torsion of a coil line 
remains to near a cross section CC. 

[001 0] Next, drawing 5 shows the section instead of the configuration of each part cross section of 
drawing 3 , especially the train fi-om the 1st train to the 2nd train of the 2nd layer. The locus of the coil 
line which intersects the coil line of the section instead of the layer of 1 round ago, and is carried out 
instead of a train is drawn on drawing 5 (a). A coil line twists and inclines to the section and hard flow 
the process instead of a train instead of a layer. A coil line rises most greatly in this portion, and a coil 
end-face phyma is generated. The torsion of a coil line remains also in the cross section bb of drawing 5 
(b). 

[001 1 ] Furthermore, as shown in drawing 6 , when the 3rd layer, the 4th layer, and volimie attachment 
are performed, the torsion relief of a coil line accumulates, consequently slipping down of turbulence 
and a coil line may arise [ an ahgnment condition ]. 

[0012] Drawing 7 is drawing which looked at the phyma of an end-winding side fix>m the roller. Since 
the section is in the same location instead of the section and the S character train within the 2nd layer 
instead of a layer [ 2nd ] layer, when a coil line draws S characters, it is pushed up to the coil line by 
which the section came floating instead of the layer. The inclination of the line of the section and a float 
are overlapped instead of the section and a train instead of a layer, and a phyma becomes large like a 

graphic display. . : . 

[0013] As explained above, in the manufacture process of an alignment concentrated^winding coil, a 
phyma may occur near an end-wdnding side and the main cause is in coming floating with the inclination 
of the coil line of the section instead of the section and a layer instead of a train. . 
[0014] As shown in the above-mentioned example, in a concentrated-winding coil, a portion like the 
section becomes the factor to which the array of a coil line is distvirbed and a coil appearance 
configuration is expanded instead of the section or a train instead of a layer. It is thought that ■ 
miniaturization of a coil can be attained with devising the location of these portions. And the size of a 
motor is reduced, the output per same size is increased, and improvement in the motor engine 
performance can be aimed at. 

[0015] Therefore, the object of this invention is for a coil to wind, and for amelioration of the direction 
protect amplification of coil size, and offer a miniaturizable concentration volume coil. One of the 
objects of this invention is to offer the concentrated-winding coil which can suppress the array 
turbulence accompanying a coil end-face phyma and it, and its manufacturing installation. 
[0016] 

[Means for Solving the Problem] (1) It is characterized by to have in another location which shifted the 
section to a coil hoop direction instead of a train fi-om which a coil line moves to the next train within a 
layer of the section and said degree instead of a layer fi-om which a coil line moves to a layer of a layer 
of 1 to a degree in a concentrated-winding coil rolled so that it might be wound so that a layer of 
plurality [ this invention ] may be built, in order to attain the above-mentioned object, and a coil line 
might build a train with each class. For example, it is prepared in a location where the section shifted to 
. a coil hoop direction instead of a train within the 2nd layer to the section instead of a layer [ 2nd ] layer: 
Therefore, phyma generation by superposition operation of the section can be suppressed instead of the 
section and a train instead of a layer, and prevention of array turbulence can be aimed at. 
[0017] Thus, instead of a train, instead of the section and a layer, a pile of turbulence hke a phyma 
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decreases and, according to this invention, this becomes miniaturizable [ a coil ] by shifting these factor 
portion paying attention to a factor portion which is called the section and which generates array 
turbulence of a coil line. 

[001 8] A coil line is fabricated to the shape of * ** serpentine in a * * location so that it may become 
another location from which the section shifted to a coil hoop direction instead of a train from which a 
coil line moves [ as opposed to / instead of a layer in which, as for ** shaping equipment, a coil line 
moves fix)m a coil manufacturing installation suitable / of this invention / to a layer of a layer of 1 to a 
degree including **** shaping equipment / the section ] to the next train within a layer of said degree, 
* * shaping equipment fabricates a coil line in the shape of serpentine in a suitable location before for 
example, a coil line reaches the section instead of a layer (press forming etc.). Thereby, the section is 
effectively separable instead of the section and a train instead of a layer. 

[001 9] Moreover, a coil manufacturing installation contains preferably an inclination arrester which 
prevents an inclination of a coil line by supporting a part for a coil line part which goes up to said 
following layer by the section instead of said layer. Since a coil line runs up aslant in the section instead 
of a layer, a crevice is made to the coil line bottom and this crevice causes [ of a coil line ] torsion. 
However' with supporting a coil line using this crevice according to this invention, a torsion inclination . 
of a coil line is stopped and a phyma can be made still smaller. For example, it is suitable to insert in a 
crevice portion a member of a configuration which fills a crevice between the sections instead of a layer, 
and to support a coil line from the bottom. 

[0020] Moreover, preferably, a coil manufacturing installation has a coil line relief arrester, and a rehef 
arrester prevents relief of a coil line by suppressing the section from a periphery side instead of a layer. 
For example, a presser-foot member corresponding to a slope configuration is prepared instead of a 
desired layer. According to this mode, a phyma of an end-winding side portion is made still smaller, and 
it becomes possible to acquire a better alignment condition. 

[0021] (2) It is characterized by having in another location which shifted the section to a coil hoop 
du-ection on each class instead of a train from which it moves to a train of a train which has a coil line in 
a concentrated-winding coil rolled so that it might be wound so that a layer of plurahty [ mode / of this 
invention / another / line / coil ] may be built, and a coil line might build a train with each class to a next 
door. 

[0022] Since the section is formed in a location which is different on each class instead of a train of a 
coil line according to this invention, a pile of turbulence of a coil line resulting from the train substitute 
section decreases. It is called off that train substitute turbulence is accumulated and the whole coil 
configuration is substantially confused since the train substitute section of all layers is in the same 
location. Therefore, it becomes miniaturizable [ a coil ]. 

[0023] (3) Another mode of this invention is characterized by coming to form the section in a coil comer 
instead of a layer in which a coil line moves from a layer of 1 to the following layer in a concentrated- 
winding coil which was rolled so that a coil line might build two or more layers, and was rolled so that a 
coil line might build a train with each class. The section is also formed in a coil comer instead of a train 
which moves from a train with a coil line to the next train preferably. 

[0024] According to this invention, since the section is arranged in useless space of a coil comer instead 
of the section or a train instead of a layer, coil configuration amplification by array turbulence by other 
portions is prevented, and miniaturization of the whole coil can be attained as a result. Therefore, this 
mode is also rolled and miniaturization of a coil by device of a direction is possible. 
[0025] As mentioned above, according to this invention, a coil winds, and by the device of a direction, 
turbulence of an array of a coil line decreases, and it becomes miniaturizable [ a coil ], consequently size 
of a motor is reduced, an output per same size is increased, and improvement in motor engine 
performance can be aimed at. 

[0026] . 
[Embodiment of the Invention] the concentrated-winding coil and coil manufacturing installation of a 
gestalt (operation gestalt) of suitable operation of this invention are explained with reference to a 
drawing below the "operation gestalt 1." 
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[0027] Drawing 8 is the side elevation (a) and plan (b) of a coil manufacturing installation. The coil line 
(rectangular wire) 3 of a straight angle configuration is twisted around the pivotable wire bobbin 1. The 
rectangular wire 3 pulled out from the wire bobbin 1 is led to a guide idler 5, and reaches a winding 
frame 7. In addition, the strand with a round-head cross section is twisted around the wire bobbin 1, a 
rolling roller is formed between the wire bobbin 1 and a guide idler 5, and it is also suitable to fabricate, 
the cross-section configuration of a coil line to a square, since circular. 

[0028] A winding frame 7 is grasped by the spindle equipment which is not illustrated, and rotates. A 
rectangular wire 3 is pulled out by the revolution of a winding frame 7 from the wire bobbin 1 , it is 
rolled round by the winding frame 7, and the coil according to the configuration of a winding frame 7 is 
formed. A rectangular wire 3 is led in the suitable direction by shaft-orientations migration of a guide 
idler 5, and a rectangular wire 3 aligns on a winding frame 7, and makes two or more layers. 
[0029] Here, in order to gather a motor space factor, it is suitable that a coil line is missing from the 
perimeter, makes it gradual instead of a train, does not draw a spiral, and constitutes a coil as follows. 
[0030] If drawing 9 is referred to, when attaching a coil to a motor, the slot applied parts PI and P2 
equivalent to the long side of a rectangle coil are stored in a stator slot, and assume that the coil, by the 
side of a shorter side, and Ql and Q2 project in the shape of a loop from a stator end face; In the slot 
applied parts PI and P2, one coil, and Q2, a coil line is mutually arranged to parallel in the direction of a 
right angle to Roller X, and it starts from the place which a coil line carries out in another coil and Ql 
instead of a layer instead of a train. Since the section is generated in the section instead of the train of a 
front layer instead of the layer of each class, whenever a layer replaces generating instead of the train in 
. each class, only the isolation distance of the section will move a coil periphery top to a winding frame 
hand of cut instead of the section and a train instead of a layer. That is, instead of a train, the section 
distributes to the coil perimeter instead of a layer, and the coil volume going-up cross section of the high 
filling factor which does not have an end-face phyma as the whole coil is obtained. 
[0031] A guide idler 5 is controlled according to the revolution of a winding frame 7 in order to realize 
the above-mentioned coil configiu-ation. That is, when a coil line coils around the slot applied parts PT 
and P2, a coil, and Q2, a guide idler 5 stands it still. And when a coil line coils aroimd another coil and 
Ql , a guide idler 5 moves by one pitch, and a train substitute is realized. Moreover, a guide idler 5 
stands it still during period [ which the last train of a layer and the 1st train of the following layer twist ], 
i.e., winding frame, 2 revolution, and, thereby, instead of [ layer ] is performed by the coil and Ql . After 
that, roller migration is performed by the roller control according to a winding frame phase etc. to the 
suitable timing to the occasional train substitute location which responded for twisting. 
[0032] Return and a winding frame 7 have the flange 9 to the ends of that direction of the axis of 
rotation, and the ends of a coil are prescribed to drawing 8 by this flange 9. 

[0033] **** shaping equipment 1 1 is formed near the flange 9 of the ends of a winding frame 7. **** 
shaping equipment 1 1 has the S character shaping pawls 13 and 15 for forming the shape of serpentine 
by press forming instead of the train of a coil line. Shaping equipment 1 1 moves the shaping pawls 13 
and 15 near the winding frame 7 with the actuator which is not illustrated, twists, and performs pr^ss 
forming of an intermediate coil line. 

[0034] Moreover, the inclination arrester 17 is formed in the both sides of a winding frame 7 instead of 
the layer. The torsion relief of the line in the section is said instead of the layer indicated to be a 
"inclination" to drawing 4 here. The inclination arrester 17 has the inclination prevention board 19 
which can moye with the actuator which is not illustrated. The inclination arrester 17 moves the 
inclination prevention board 19 of this rod configuration in the direction of roller X toward a winding 
frame 7. 

[0035] Moreover, as shown in the front view of drawing 8 (b), near the winding franie 7, the relief 
arrester 21 of the line of an immediately after with [ by the coil Maki tension ] a volume is formed. The 
relief arrester 21 has the relief prevention board 23 of a frame mold, can move it with the actuator which 
does not illustrate this board 23, and can be inserted in the outside of a winding frame 7. 
[0036] Next, the function of**** shaping equipment 1 1 is explained with reference to drawing 10 . 
Drawing 10 shows the portion like drawing 7 at volume the beginning of the 2nd layer. However, the 
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left half part of a winding frame is omitted in drawing 10 . In the 1st layer shown with the pattern, 
instead of [ at each time train ] is performed in the fixed location CI . In the section UI, the coil line is 
running up to up to **** the section of S characters to the 1st layer last train instead of the layer. 
[0037] As a feature of this operation gestalt, instead of [ train / of the following layer ] is performed in 
the location separated from tfie section to the hoop direction instead of the layer the back instead of the 
layer from a certain layer to the following layer. In the example of drawing 1 0 , the section C2 has 
shifted from the section Ul instead of the train of the 2nd layer instead of the layer [ 2nd ] layer. The 
amount of gaps of both parts is a book mentioned later. 

[0038] Instead of [ in a location C2 / train / of the 2nd layer ] is realized by **** shaping equipment 
instead of this train. **** shaping equipment will move the S character shaping pawls 13 and 15 from a 
shunting location to the press-forming location of a graphic display, if volume attachment of the 2nd 
layer begins. The S character shaping pawls 13 and 15 have the opposite shaping side corresponding to 
the shape of serpentine [ of a shaping aim ]. A coil line is inserted in respect of shaping of both pawls, 
and the shap6 of serpentine [ which Avas suitable instead of the train ] is formed in a coil line. Instead of 
[ S character train / of 2nd train / of the 2nd layer / henceforth ], press forming which also used the 
shaping pawls 13 and 15 is not performed, but * * is similarly performed in the section C2 instead of a . 
train, 

[0039] If the example of the above-mentioned shaping processing is explained, after the 2nd layer 1st 
train twists, the initiation portion of the 2nd layer 2nd train will once be rolled in piles on the 2nd layer 
1st train. At this time, the guide idler 5 has suspended migration to shaft orientations temporarily. And 
press forming is performed by the shaping pawls 13 and 15 in a location C2, and a guide idler 5 moves 
in a part for one pitch, and the **** progress direction simultaneously. Whenever a windiiig frame 7 
makes one revolution henceforth, it is carried out in the location C2 where instead of [ 1 pitch ****** 
and train / of the 2nd layer ] has the same guide idler 5 eaph time. 

[0040] In addition, if it assuines that volume attachment of the 2nd layer was performed dependent on 
the result, without performing the above-mentioned **** shaping, instead of [ train / of the 2nd layer ] 
will be performed in the same location (Ul) as the section instead of a layer. On the other hand, with this 
operation gestalt, it made compulsorily in the location C2 of a request of the shape of serpentine using 
the S character shaping pawls 13 and 15 instead of the train, and the location is intentionally controlled 
instead of a train. And both parts are isolated by setting the section C2 as predetermined distance this 
side rather than the section instead of a train instead of a layer. 

[0041] Here, if the section is in homotopic instead of the section and the following train instead of a 
layer, as explained using drawing 7 , the inclination and relief of both portions will be overlapped, and a 
coil line will rise like a phyma. On the other hand, with this operation gestalt, it has prepared in the 
location which shifted the section as mentioned above instead of tHe section and a train instead of the 
layer. It runs up and S characters instead of a train are drawn in the location which does not overcome or 
straddle the coil line of the section. Therefore, the phyma generated on a coil periphery can be made 
small. Consequently, it can prevent a phyma's becoming a cause and alignment collapse of a coil line 
occurring. 

[0042] In addition, although the portion was mainly explained from the 1st layer here instead of the 
layer [ 2nd ] layer, the configuration same about other portions is adopted. 

[0043] Next, with reference to drawing 1 1 , the fiinction of an inclination arrester is explained instead of 
the layer which prevents the inclination in the section instead of the layer of a coil line. Drawing 1 1 
shows the beginning portion of the 2nd layer like drawing 10 . The location is shifted by S character 
shaping instead of the location and the train instead of the layer instead of the train. 
[0044] Instead of a layer, in the section, in order that a coil line may run up to the 2nd layer aslant, the 
cavernous section (crevice section instead of a layer) occurs between a coil line and a winding frame. As 
shown in drawing 1 1 (b), when the configvu-ation of a crevice is seen from a roller, it is a wedge-shaped 
abbreviation triangle instead of a layer. However, drawing 11 (b) is a crevice configuration at the time of 
assuming that the torsion inclination of a coil line did not occur. Actually, according to one's elastic 
force etc., a coil line enters a crevice instead of a layer, and is made into ********. 
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[0045] An inclination anrester is eqxiipped with the line inclination prevention board 19 which has a 
cross-section configuration corresponding to a crevice instead of the ideal layer of drav^ng 1 1 (b) 
instead of the layer of this operation gestalt. This line inclination prevention board 19 is inserted in a 
crevice instead of a layer from the breakthrough of the same configuration prepared in the flange 9 of a 

winding frame 7. , . .. .r- 

[0046] As timing which inserts the line inclination prevention board 19, the section twists instead of a 
layer and a front is suitable. In the example of the 2nd layer of drawing 11 (a), after instead of [ train / of 
the last train / of the 1st layer ] is performed, the line inclination prevention board 19 is inserted. When 
volume attachment of the section is performed instead of a layer [ 2nd ] layer, the line inclination 
prevention board 19 is already insertion ending. 

[0047] Drawing 11 (c) shows the condition that instead of [ layer / 2nd / layer ] was performed, after the 
line inclination prevention board 19 is inserted. By drawing 11 (d), volume attachment of the coil line of 
the 2nd layer and the 3rd layer is performed fiirther, the line inclmation prevention board. 19 for the 4th 
layer is inserted, and the condition that volume attachment of the 4th layer is performed fiirther is 

[0048] Thus, the line inclination arrester has two or more line inclination prevention boards 19 used for 
**** different, respectively, and fits each board over a crevice instead of the corresponding layer. These 
inclination prevention boards 1 9 are held until volume attachment of a coil is completed. And before 
removing the completed coil from a winding fi^e, the inclination prevention board 19 is sampled by 
the actuator (not shown). , . • 

[0049] In addition, since it runs in a part for the step of a pyramid and the riser shifts in the direction ot a 
train when building a trapezoid coil which was illustrated to drawin g 1 , insertion of a line inclination 
prevention board is unnecessary. However, about the parallel part before a stairway portion starts, it is 
suitable to insert the above-mentioned line inclination prevention board 19. With this operation gestaU, 
the line inclination arrester is arranged from such a viewpoint at the both sides of a winding frame 7. 
[0050] As explained above, with this operation gestalt, a line inclination prevention member is inserted 
in the crevice between the sections instead of a layer, and the coil line of the section supports from a 
lower part (interior side of a coil) by the inclination prevention member instead of a layer. And a coil 
Hne is restrained so that deformation which enters a crevice instead of a layer cannot be performed. 
Therefore, the relief accompanying the line inclination of the section and it is prevented instead of a 
layer, and'turbulence of the alignment condition of a coil line decreases. As especially mentioned above, 
while distributing the effect of deformation of the section instead of the effect of deformation of the 
section, and a layer instead of a train, the phyma of a coil line can be made still smaller by reducing the 
relief of the section and the circumference instead of a layer. 

[0051] Next, with reference to dravsdng 12 and drawing 13 , the fimctioh of the relief arrester of the 
section is explained instead of a layer. 

[0052] Drawing 12 (a) shows the condition immediately after performing volume attachment of the 
section instead of a layer [ 2nd ] layer. If the revolution of a winding frame 7 progresses as it is, the 
relief of a coil line may occur in the comparatively large range into the section and its circumference 
portion by the coil strain force generated on a coil line instead of a layer. 

[0053] A relief arrester is for preventing the relief of this coil line, and has the relief prevention board 23 
of the frame mold shown in drawing 12 (b). The relief prevention board 23 is made of the thick board 
which can acquire sufficient high rigidity which does not deform even if the spring force of a coil line 
acts, and it has the configuration which encloses the three way type of a winding frame 7. 
[0054] The crevice 25 which a winding frame 7 twists around the rehef prevention board 23, and is 
inserted in it with an intermediate coil is formed. And the support lobes 27 and 29 and the relief presser- 
foot lobe 31 protrude from the methods of three toward the inside of a crevice 25. The presser-foot lobe 
31 has press surface 31a corresponding to the section and the configuration of the request around order 
instead of a layer. The support lobe 27 is formed in the location which counters with a lobe 31 on both 
sides of a winding frame 7. The support lobe 29 is formed on the side where the side in which the lobe 
31 was formed is right-angled. Moreover, the field A in which the reUef presser-foot lobe 31 was formed 
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is more nearly heavy-gage than the other general sections, and its level difference of Field A and the 
general section is almost equal to the width of face t of a coil line. 

[0055] With an actuator (not shown), a relief arrester moves the rehef prevention board 23 in the 
direction of a dotted-line arrow head of drawing 12 , and inserts it in a winding frame 7. The timing of 
insertion is deskable immediately after the section twists instead of a layer, as shown in drawing 12 . 
[0056] The condition that the relief prevention board 23 got into the outside of a winding frame 7 is 
shown in drawing 13 (a) and (b). As shown in drawing 13 (b), the support lobes 27 and 29 are in contact 
with the coil of the 1st layer, and the presser-foot lobe 31 is in contact with the section instead of a layer 
[ 2nd ] layer. Moreover, as shown in drawing 13 (a), the general section of the relief prevention board 23 
is inserted in the location from which only coil line 1 duty (t) was separated from the flange 9 of a 
winding frame 7. Therefore, the support lobes 27 and 29 are not equivalent to a flange 9, either, 
however, the presser-foot lobe 31 ~ between the general sections - the level difference of height t — 
**** since it is, the flange 9 has been hit. Actually, if the relief prevention board 23 is turned and 
pushed on a flange 9, arrangement of nature, drawing 13 (a), and (b) will be obtained. 
[0057] Drawing 13 (b) In - (e), a revolution of a winding frame 7 tends to float a coil line on the section 
and the outskirts of it according to the tension force concerning a coil line instead of a layer. However, 
the relief prevention board 23 is supported by the support lobes 27 and 29, and suppresses the section by 
the presser-foot lobe 31 instead of a layer. The reUef of a coil line is prevented by this and a coil line 
maintains the configuration corresponding to press surface 31a of a lobe 31 . 

[0058] If a winding frame rotates to the location of drawing 13 (e), the relief prevention board 23 will be 
removed from a winding frame 7 by the actuator (not shown), and will move to a predetermined 
shunting location so that it niay not become the obstacle of subsequent processes. Then, S character 
shaping is performed instead of the train by the shaping pawl explained by drawing 10 . 
[0059] In addition, the above-mentioned relief prevention board 23 is used only by the coil end 
generated instead of a layer. In case trains other than an end winding twist, the reUef prevention board 
23 is held in a shvmting location. 

[0060] Moreover, although the section was taken up and explained here instead of the layer [ 2nd ] layer, 
relief is similarly prevented about other layers. The relief arrester is equipped with two or more relief 
prevention boards 23 used for a layer different, respectively. Each board has the configuration of.the 
crevice 25 corresponding to the corresponding layer. For example, as for the rehef prevention board 23 
for the 3rd layer, only in coil line 2 duty, as compared with the thing for the 1st layer, the crevice 25 
spreads out outside. 

[0061] As explained above, according to this operation gestalt, the 1st next tram twists mstead of a 
and the section is suppressed from the periphery side instead of the suitable iimer predetermined period 
and the layer. The relief of the coil line which causes [ of an end-winding side ] phyma generation by 
this can be reduced. By using a prevention board together with a crevice insertion member instead of a 
layer instead of the above-mentioned S character shaping pawl and a layer, a phyma can be made further 
hard to generate and alignment collapse can be prevented effectively. 

[0062] "Operation gestalt 2" The concentrated-winding coil of the 2nd operation gestalt is explained 
below. Also with this operation gestalt, it winds and mmiaturization of a coil is realized by amelioration 
of the direction. For this object achievement, with this operation gestalt, the section is formed in another 
location which shifted to the coil hoop direction on each class instead of the train which moves from a 
train with a coil line to the next train so that it may explain below. 

[0063] Drawing 14 shows the concentrated-winding coil of this operation gestah. The portion equivalent 
to a rectangular long side is inserted in the slot of a motor stator like the operation gestalt 1 . The portion 
equivalent to a shorter side is a coil end, and is a portion projected in the shape of a loop from the end 
face of a stator. A train substitute of a coil line is performed at one coil end ( drawing 14 on). 
[0064] Now, with this operation gestalt, as the feature, as shown in drawing 14 , the train substitute 
section of a coil line can distribute to right and left, a certain layer - twisting - setting ~ a right colimm 
substitute location - a train substitute - carrying out - the following layer twisting - coming out - a 
train substitute is performed in a left colunm substitute location, and a train substitute is again performed 
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in the following layer in a right column substitute location. 

[0065] Here, drawing 15 as a comparison reference drawing shows the coil configuration when the train 
substitute section of all layers has been arranged in the same location (center of a coil end). The coil 
total thickness of the general section is almost equal to the product of wire thickness (thickness of one 
coil line), and a number of layers. However, coil thickness A of a coil end is more nearly substantially 
[ than the general section ] large. This is because the train substitute section of all layers is in the same 
location. Turbulence by train substitute was accumulated, and substantially, and the whole coil 
configuration is expanded. . j u 

[0066] On the other hand, in this invention shown in drawing 14 , coil thickness B of a coil and the 
section is decreasing fix>m coil thickness A of drawing 15 . The train substitute section constituting the 
cause of turbulence of a coil line is distributed, and this is considered with since the pile of turbulence 

decreased. • • . i.t r 1 1 u 

[0067] As mentioned above, according to this operation gestalt, it becomes mimatunzable [ a coil J by 
having formed the section m another location which shifted to the coil hoop direction on each class 
instead of the train, in addition, arrangement of the train substitute section is not limited to the gestalt of 
drawing 14 , but, of course, it can change suitably - again - ****** et al. of the train substitute section 
- carrying out - also in the 1st above-mentioned operation gestalt, it is applied suitably. 
[0068] Moreover, it is suitable also for the concentrated-winding coil of this operation gestalt to 
manufacture using the coil manufacturing installation of drawing 8 . 

[0069] "Operation gestalt 3" The concentrated-wdndmg coil of the 3rd operation gestalt is explamed 
below. Also with this operation gestalt, it winds and miniaturization of a coil is reaUzed by amelioration 
of the direction. For this object achievement, with this operation gestalt, the section is formed in a coil 
comer instead of the section and a train instead of a layer so that it may explam below. 
[0070] Drawing 16 shows the concentrated-winding coil of this operation gestalt. With this operation 
gestalt, the section (portion which a coil line intersects) is arranged as the feature at the coil square 
comer section instead of the section and a train instead of the layer of a coil line. A coil comer is a 
portion which moves fi-om a slot applied part to a coil end, and is the initiation section and the 
termination section of a coil end. A coil comer is a portion into which the configuration of a coil bends, 
and a coil line draws and turns at a curve in this portion. In coil manufacture, instead of [ train ] mstead 
of all layers are performed by one coil comer, and, thereby, the section is brought together in the square 
comer section instead of the section and a train instead of a layer. 

[0071] Here, there is useless space as a coil in a coil comer. It is assumed that a coil is attached to the 
storage space of a rectangular parallelepiped as shown in drawing 16 by two-dot chain line m. Since a 
coil line draws a curve (quadrant circle) by the coil comer at this time, a comparatively big crevice is 
made on the outside of a coil. The useless space equivalent to this crevice is fill uped with this operation 
gestalt by coil amplification resulting fi-om the layer substitute section and the train substitute section. 
Therefore, it is avoidable that a coil configuration is expanded outside in a coil and the section. That is, 
the coil of drawing 16 and coil thickness C of the section are small substantially as compared with coil 
thickness A nf drawing 15 , and almost equal to the coil thickness (= ^yire thickness x number of layers) 
of the general section. • • u 

[0072] As mentioned above, according to this operation gestalt, since the section is arranged in the 
useless space of a coil comer instead of the section or a train instead of a layer, the coil configuration 
amplification by the array turbulence by other portions is prevented, and miniaturization of the whole 
coil is attained as a resuh. 

[0073] Moreover, according to this operation gestalt, the overall length of a coil line can be shortened by 
miniaturization of a coil. Consequently, the material cost of a coil can be reduced. Moreover, resistance 
of coil ends becomes small and can make small energy loss (the so-called copper loss). This point is the 
same also in an above-mentioned operation gestalt. 

[0074] Moreover, it is suitable also for the concentrated-winding coil of this operation gestalt to 
manufacture using the coil mfinufacturing installation of drawing 8 . 

[0075] The improved coil manufacturing installation which can prevent effectively alignment collapse 
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of "other operation gestalten", next the coil line in an end-winding side is explained. 
r00761 Drawing 17 shows the winding frame 51 of a winding frame manufacturing installation. When 
tiie coil former (coil-ed section) 53 of a winding frame 5 1 is seen from roller X, it is an abbreviation 
rectangle From the both sides of the coil former 53, the chuck sections 55 and 57 project in the direction 
of roller X. The chuck sections 55 ^d 57 are grasped by the 1st main shaft and the 2nd main shaft (not 
shown) of both head spindle equipment, respectively. , . , • cou *u 

[00771 The flange 59 is formed between the coil former 53 and the chuck section 55. A flange 59 has the 
level difference of coil Une 1 duty between the coil former 53, and fimctions as datum level with a ^ 
volume of the 1st layer. A winding frame 51 has the reed holder 61 which protruded on the flange 59, 
and this holder 61 can scratch the fu^t coil lead section of a volume. Furthermore, a windmg frame 51 
has the 1st end-face collapse prevention block 63 on a flange 59. The block 63 is arranged m the reed 
holder 61 and the opposite hand, and projects fi^m the flange 59 in Roller X and the direction of a right 

r00781 Moreover the 2nd end-face collapse prevention block 65 is established near the edge by the side 
of the chuck 57 of the coil former 53 removable. Roller X and block 65 cross at right angles, penefrates 
the coil former 53 projects from the vertical both sides of the coil foraier 53, and is being fixed to the 
winding frame 5 1 with the detent 66. Block 65 is detached and attached by the winding frame 5 1 with 
the actuator which is not illusfrated. . ^ . . ^ • j- e^ 

100791 Drawing 18 shows the coil manufacturing installation equipped with the wmdmg frame 5 1 ot 
diawinal7 The 1st left-hand side main shaft 67 and the 2nd right-hand side main shaft 69 carry out a 
svnchronous revolution on the same axis. Like a graphic display, when coilmg a coil Ime around the 
right from the left, the 1st main shaft 67 grasps the chuck section 55 of a winding frame 51, and, on the 
ottier hand the 2nd main shaft 69 grasps the shaping alignment cup 71. The shaping aliment cup 71 
has a rectangular cup configuration, and has the fimction where a coil line is ahgned without a crevice. 
100801 In order [ of each class ] to use for twisting, the shaping alignment cup of magmtude different, 
respectively is prepared. Each cup is already twisted and has a settled bottom coil layer and the 
configuration which fits in each other that there is ahnost no crevice, that is, the cup of the n-th layer 
come [ is twisted and ] out of and used has the size into which the periphery of the n-lst layer fits. The 
peripheral face of the 2nd layer has fitted into the cup for the 3rd layer in the example of drawing 18 . In 
addition the cup for the 1 st layer fits in each other the coil former 53 and directly. 
r008 1 1 In drawing 18 , the 2nd main shaft 69 has pushed the shaping alignment cup 71 to the coil line 
twisted one by one. Whenever the 2nd main shaft 69 rotates one time, it retreats one pitch of shapmg 
alignment cups 7 1 at a time. And the form of a coil line is prepared from a cup 7 1 . 
100821 As mentioned above, although it twists and the coil line of an inner layer is resframed from the 
shaping alignment cup 71 , the lower layer coil portion ( drawing 18 the 1st, the 2nd layer) which is m 
r already winding ] is not restrained by the cup. . ^ , , . i 

00831 However, the end-face collapse prevention block 65 touches the end face of a lower layer coil 
portion. Since block 65 restrains a motion in the direction of a roller of a lower layer coil portion, it can 
prevent certainly that an end-winding side collapses. - , 

[0084] In addition, the shaping alignment cup 71 has relief-groove 71a for avoiding interference with the 
end-face collapse prevention block 65 like a graphic display. ^ ' • . • *u 

100851 After volume attachment of**** shown in drawing 18 finishes, the following layer twists in the 
following procedures and tiie shift to a process is performed. The 2nd main shaft 69 reti^ats and the 
shaping alignment cup 71 is removed from the 2nd main shaft 69. The 2nd main shaft 69 advances and 
grasps the diuck section 57 of a winding frame 51. Next, the 1st main shaft 67 detaches a winding frame 
51 and retreats. And the 1 st main shaft 67 grasps the shaping alignment cup of the following layer used 
for twisting Although this cup is the same configuration as what was shown m drawing 18 , it has the 
configuration where only coil line 1 duty spread outside. Moreover, this cup has the relief groove for 
avoiding a reed holder 61 and the end-face collapse prevention block 63. 

10086] a new layer ~ twisting - it is carried out like the above-mentioned. If the 1 st main shaft 67 
advances a winding-up ****** coil layer will fit into a shaping alignment cup last time. And a cup is 
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pushed against the coil line of this **. Shortly, a reed holder 61 and the 1st end-face collapse 
prevention block 63 achieve the function to prevent collapse of an end face. 

[0087] Termination of volume attachment of all layers retreats the 2nd main shaft 69 to a shimting 
location, after the 1 st main shaft 67 has grasped the winding frame 5 1 . It is removed from a winding 
frame 51 by the actuator which the end-face collapse prevention block 65 does not illustrate. The 
completed coil is sampled from a winding frame 51, and a winding frame 51 is again equipped with the 
end-face collapse prevention block 65. And a coil line can be again scratched by the reed holder 61, and 
volume attachment of the following coil is started. 

[0088] As explained above, with this operation gestalt, by having established the end- face collapse 
prevention block, it can prevent effectively that twist and a settled coil portion collapses from an end 
face, therefore the productivity and reliability of automatic coil equipment can be improved. 
[0089] Next, drawing 19 shows the 2nd example of the coil manufacturing installation equipped with 
end-face coUapse prevention block. The configuration of a winding firame 80 is the same as that of 
drawing 17 fiindamentally, and the 1st end-face collapse prevention block 63 is formed in the flange 59. 
However, unlike drav^ng 17 , the breakthrough for detaching and attaching an end-face collapse 
prevention block is not prepared in the coil former 81 of a winding frame 80. 

[0090] The shaping alignment cup 84 is equipped with the 2nd end-face prevention block 82 with the 
configuration of drawingJ9 . The end-face collapse prevention block 82 has the block housing ^ection 
86 of the configuration which fits in each other that there is no crevice in the periphery of the alignment 
cup 84. From the edge of the block housing section 86, it collapsed so that it might bend toward the 
inside and the prevention wall 88 has projected. The collapse prevention wall 88 has passed through the 
opening prepared in the shaping cup 84, and has attained the head of the collapse prevention wall 88 to 
the location which laps with end-face 81a of die coil former 81 . 

[009 1 ] The supporter 86 of the end-face collapse prevention block 82 is energized in the direction of 
roller X with the spring 90, and the collapse prevention wall 88 is in contact with end-face 81a of the 
coil former 8 1 : Like the equipment of drawing 1 8 , it twists, and ends and comes out, the collapse 
prevention wall 88 supports the end face of a certain lower layer coil portion, and, thereby, end-face 
collapse is prevented. . , ^ V i - ^ 

[0092] At a process with a volume, as mentioned above, a spindle mam shaft retreats the alignment cup 
84 little by little. However, since the end-face prevention block 82 is pushed on the spring 90 and is 
continuously forced on coil former end-face 81a, a collapse prevention fimction is maintained. 
[0093] Moreover, one cup is shown by drawing 19 . However, two or more cups from which magnitude 
differs for each class are acttially prepared like the above-mentioned, and it is properly used according to 

the layer to twist. ^ j t_ • t_ • • 

[0094] Moreover, in drawing 19 , a left main shaft grasps a winding frame 80, and the right mam shalt is 
grasping the shaping alignment cup 84. however - of course - an opposite direction -- twisting - 
coming out - it becomes reverse and a winding frame and a left main shaft grasp [ a right niain shaft ] a 
cup. the former - odd layers - twisting - the latter ~ even layers - it corresponds for twisting. 
[0095] It can prevent effectively collapsing from an end face, the coil portion which is not restrained 
from a shaping alignment cup by the configuration, either, i.e., the lower layer portion which it finished 
rolling, of drawing 19 explained above. Moreover, with the configuration of drawing 19 , when 
removing the completed coil from a winding frame, the advantage that it is not necessary to remove an 
end-face collapse prevention block from a winding frame is acquired. 

[0096] . . 

[Effect of the Invention] As explained above, according to this.inventton, generating of**** which is 
the cause of turbulence of the alignment condition of the coil line in a manufacture process can be 
prevented, and it enables this to aim at improvement in the productivity of a coil. 

[0097] And according to this invention, since it becomes miniaturizable [ a coil ], the size of a motor is 
reduced, the output per same motor size is increased, and improvement in the motor engine performance 
can be aimed at. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[BriefDescription of the Drawings] . ^ \ . \ - j- 

[Drawing 11 It is drawing showing an alignment type concentration volume coil with the wmdmg frame 

for coil manufacture. r. , rj ■ ^ 

[Drawing 21 It is drawing showing the cut-water condition of the 2nd layer of the coil of drawing 1 . 
[Drawing 31 It is drawing showing the end condition of a volume of the 2nd layer of the coil of drawing 

[brawirig 41 It is drawing showing each part cross section of the coil in the middle of manufacture of 

[Drawings! It is drawing showing each part cross section of the coil in the middle of manufacture of 

[Drawing 61 It is drawing showing signs ttiat torsion of a coil line becomes a cause and turbulence of an 

array occxux. . 

[Drawing 71 It is drawing showing the cause which a phyma generates on a coil line. 

[Drawing 81 It is drawing showing the whole coil manufacturing installation configuration of the gestalt 

ofoperation of this invention. ■ • o 

[Drawing 91 It is drawing showing an example of the coil made with the equipment of drawing 8 . 

[Drawing 101 It is drawing showing the function of the **** shaping equipment contained in drawing 

8 

fDrawing 111 It is drawing showing the function of an inclination arrester instead of the layer contained 
in the equipment of drawing 8 . . . \, , . 

[Drawing 121 It is drawing showing the reUef arrester of the section instead of the layer contamed m 

drawing 8 . . 
[Drawing 131 It is drawing showing actuation of the relief arrester of drawing 12 ; 
[Drawing 141 It is drawing showing the concentrated-winding coil of the operation gestalt 2. 
[Drawing 151 It is drawing for comparison reference to show the effect of the operation gestalt 2. 
FDrawing 161 It is drawing showing the concentrated-winding coil of the operation gestalt 3 . 
[Drawing 17] It is drawing showing the winding frame of the coil manufacturing installation equipped 
with the end-winding side collapse prevention block. / 
[Drawing 181 It is drawing showing the coil manufacturing installation equipped with the vyondmg frame 

[Dra^g^l9n t is drawing showing the coil manufacturing installation of another mode equipped with 
an end-face collapse prevention block. 

[Description of Notations] ^ « ^ « «^ v • 

1 A wire bobbin, 3 A coil line, 5 A guide idler, 7 A winding frame, 9 A flange, 1113 **** shapmg 
equipment, 15 A S character shaping pawl, 17 It is an inclination arrester and 19 instead of a layer. An 
inclination prevention board, 21 A relief arrester, 23 A relief prevention board, 31 Rehef presser-foot 
lobe. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
. 3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] t.- i t^-^ ^ u 

[Claim 1] A concentrated-winding coil characterized by having in another location which shifted the 
section to a coil hoop direction instead of a train from which a coil line moves to the next train within a 
layer of the section and said degree instead of a layer from which a coil Une moves to a layer of a layer 
of 1 to a degree in a concentrated-wmding coil rolled so that it might be wound so that a layer of 
plurality [ line / coil ] may be built, and a coil line might build a train with each class. 
[Claim 2] A coil manufacturing installation which manufactures a concentrated-winding coil which is 
characterized by providing the following, and which was rolled so that a coil line might build two or 
more layers, and was rolled so that a coil line might build a train with each class **** shaping 
equipment which fabricates a coil line in the shape of**** serpentine in a **** location so that it may 
become another location where the section shifted to a coil hoop direction instead of a tram from which 
a coil line moves to the next train within said following layer to the section instead of a layer in which a 
coil line moves from a layer of 1 to the following layer An inclination arrester which prevents an 
inclination of a coil line by supporting a part for a coil line part which goes up to said following layer by 
the section instead of said layer 

[Claim 3] A concentrated-winding coil characterized by having in a concentrated-windmg coil according 
to claim 1 in a location which is different in the section in said layer of 1 and said follovsdng layer 

instead of a traiil. • u - u 

[Claim 4] A concentrated-winding coil characterized by having the section in another location which 
shifted to a coil hoop direction on each class instead of a train which moves from a train with a coil line 
to the next train in a concentrated-winding coil which was rolled so that a coil line might build two or 
more layers, and was rolled so that a coil line might build a train with each class. 

[Claim 5] A concentrated-winding coil characterized by coming to form the section in a coil comer in a 
concentrated-winding coil which was rolled so that a coil line might build two or more layers, and was 
rolled so that a coil line might build a train with each class instead of a layer in which a coil line moves 
from a layer of 1 to the following layer. 

[Claim 6] A concentrated-winding coil characterized by coming to form the section in a coil corner 
instead of a train which moves from a train with a coil line to the next train in a concentrated- winding 
coil according to claim 5. 

[Translation done.] 
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[Drawing 7] 
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[Drawing 171 
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